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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system capable 
of searching an object at a low cost with reliability 
independently of environmental conditions. 
SOLUTION: The system includes at least three base 
stations (3) communicating with a central processor (1), at 
least one mobile device (7) and at least one fixed beacon 
transmitter (6) of known location, the mobile device is 
equipped with a transmitter for transmitting a TR-UWB 
(transmitted-reference ultra-wideband) signal to a base 
station, which then determines a location of the mobile 
device based on time difference of arrival information 
between the beacon transmitters and mobile devices 
measured at all the base stations. Preferably, the area of 
interest includes a plurality of mobile devices each 
transmitting a delay-hopped TR-UWB signal according to a 
code-division multiple access scheme. The mobile devices 
may be attached to a patient and/or a medical asset within 
the hospital for tracking purpose. Additionally, patient 
medical information may be transmitted with the TR-UWB 

signals to allow patient monitoring to occur simultaneously with asset/patient tracking. 
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So 

#S5*; (4) 

[0 0 6 0] 
[3&2] 



d(i) = J(x-x I ) 2 +( r -y i ) 1 

[0 0 6 1] Wfr*"^<#^9^— YA> 
^msS (5) 

0= [x, y, D lf D 2 . . . D B ] 

^ h^ZSlToXoicfem-TZb. (6) 

[0 0 6 2] 
[^3] 



(4) 



[0 0 6 4] 
B4] 



^(x-x,) 2 + <y-y 1 ) 1 -d b Ci.i)-D 4 
VCx-x^+Cy-y,) 1 - d>(i,2) -D, 



(6) 



V 

■ 



[0 0 6 5] ±^g§m^£AT^<fc ? tc^-rr t riS-Ct 

[0 0 6 6] 
[gfeS] 



[0 0 6 3] t 



[0 0 6 7] #6* (6) 

[0 0 6 8] 



[^6] 



[oo6 9] \z.\£m-rz>o -r-t\ *»fc^H"9^^ 
(», ^ass (3) *»e>*«icft&*i&. 

[0070] Hooke^Jeeves (Oj^^(D*jg^ 

[0 0 7 1] J: V iKmx&MKT-?*-?-^ ^n^. 



(2) ic^<5< t>co-cfe^ 0 (2) -e, Mj&otr 

[0 0 7 2] 

[*1] 

[0 0 7 3] Id^f-T^D^^ (8) 
[0 0 7 4] 

ism 
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r 


• 
* 






_ 



(8) 



[0 0 7 51 £*£££*l*<d-c. §ffftfa>fc9ijnS3Jx 
* 0 ^a^: (8) -e^x.bttsi^^^/u^m«:. 

[0 0 7 6] 

[0 0 7 71 Sr^^flCS^DjtDMLE-efe^o 

[0 0 7 81 1. ¥mJt<Dte&&m&r?-Z>o 

[0 0 7 91 2. (x, y) IC^UT. JjUiZ 

(8) T?D t $rffg:i--5 0 

[0 0 8 0] 3. JjUiZ (7) T^ffc^ff^^tt^lDj 

#ea; (7) x*z.t>*vZM&±&*:m±\£l-z>* 

[0 0 8 1] 4. ^<0^m^3gT-^^cO^©^X^ 

3 <Dm&<D&m*mmT zzticz^xfemztLZJrfa 

[0 0 8 21 5. tt«©»fc»Se*tt*e>tf#lbU 
[0 0 8 31 ^lE^ixfc^^iz^Jg^:^ _h&tf>;fr*£ 
[0 0 8 41 tl^/M^^fAtri, *®-Ct& 

VWT^ y^Y^*— /^£fES 0 tMMSfaP* 
fifb tr— =3VOTOAOHo?Bl^iS||co5>fco l o% 

[0 0 8 5] y ^$^5 r t ^ 

[oo8 6] mmm&<oitft(DZ b\zm<Dffim<D— ^><d 



9, w<D^Bkiri, ®#t>U<f*mg<D-fta^;iK& 

(7) <£#£bfc&saS:r±, ft«w»*©#»&ftilM- 

[0 0 8 7] — SUSJgtt-CH:. <fcfi^£^>xxAtc«: % 

if— 3^3S«*«t. ^rtL6<^m-^t>3^fti-6^, 
UTfi|j££ix6RF^— ^ b-C$>-5o hW* 
< £ t>-o<D@^tf— 3>ffl^?5:< tt>3o©Ii 
(x, y) , ip*>, (S£ N *I) 

[0088] su(D— mmmmzxti^ ^mm<o^^ 
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[0 0 8 9] #ffl^"Ctt, pTibyVW * t*. 3eS##J7* 
©f^ * 7 * —/V K^TR/DH- U W B 

[0 0 9 0] o y ^ ©^E^S^^OT 

sr*h NJIH > 5£X0)ft VMM S © * — n y ^ Tib 
*—3?s<Cjr? hftSftu #»9*WU gftSJBa-* 

[0 0 9 1] ^TDOA^rA, 
^B#fT#-^5, 119, i0 4-cm^3;lxfc 



[0 0 9 2] j^^XM^1B(04HAd^4c%^^R^S 
^SSrfTo T^Jfe-e# ^Ctlt ^^fefrtfJ®*?-? 

[0®<z>fis5il£ftffc9i] 

[El 3] 0 3f*. **W<Z>»a3te*lS«tt©TR-UW 

So 

H ft4H5<0fl|jA I§1 -e h Z> o 
[0 6 1 0 6tt. ^Ho«X«ldfi^tt^£«MI^ 

*:fraUWB€H£»PiBBS#y^ (TR/DH) 

«#5ES8* (coma) S«tf>BT?jfca. 

[0 7] 0 7fct x 0 6Oj§j&*^:/CDMAg{i^lCj; 

^i-0-e$>a o 

[0 8] i8tt, 0 6^$nfciiM^y fy^UWB 



mi] 
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[@2] 





— D — J 


K A A 




— PRT 





[03] 








m m m 







[15] 




4 



U5?X*1 Ui?X92 U£?>1*3 U1?X*4 




■R 

cnCs 



+1 



h 



75# 



(72)^^# ^o^K • t>y K57 « h^yyyv, ^ 
^-v, r^-**— iooi# 

F^— 5K022 EE02 EE11 

5K067 AA21 BB37 CC10 DD17 EE02 
EE12 FF03 JJ53 JJ66 KK13 
KK15 
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